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2 
Questions to ponder prior to the Webinar 

 
Are we as humans utterly dependent on the 

ecosystems in which we live (and, indeed, on the 

biosphere) for our health, well-being, and 

survival? 

 

What do we mean by moral integrity? By 

structural integrity? By scientific integrity? By 

ecological integrity? And, by biological integrity? 

 

What is our role as professionals, and as citizens 

of the world, in relation to conservation and 

sustainability? 

 

 



3 Learning objectives (over 1.5 hours) 

Understand the link between ecological systems 

and human health by examining indicators that 

point to declines in ecological integrity, locally 

and globally 

 

Identify ways in which eco-epidemiology can be  

applied for understanding the dynamics 

between ecosystem change and human health 

 

Recognize the strengths and limitations of the 

eco-epidemiological approach for informing 

policy at the primordial prevention level by 

opening our minds  

 



4 Epidemiology 

   The study of the distribution and determinants 

of disease in populations and its application to 

the control of health problems 

 

Our focus is on preventing harms to populations 

(morbidity; premature mortality; and well-being) 

ÅPrimordial prevention 

ÅPrimary prevention             é  avoid exposure 

ÅSecondary prevention             é  early detection   

ÅTertiary prevention             é  restore best quality possible

  



5 POLICY  RELEVANCE 

 Epidemiology is the science that 
is basic to rational (evidence-
based) public health policy 
formulation  

 

 Ÿ We bridge toxicologically 
demonstrated evidence with policy by 
examining the human evidence for what 
is found in research on animals 

 



6 6 Epidemiology 
    

   Our job is to inform policy  with a 

 view to reducing harms by 

 preventing disease and premature 

 mortality at the community level 

ÅHow can we more effectively deliver  on 

this obligation under global ecological 

change?  

ÅAnd, under expanding global and local 

disparities/inequalities? 



7 Traditional Public Health Domain 

 Sanitation 

-------------------- 

 Water Quality  

 Food Safety 

 Air Quality  

 -------------------- 

 Vaccination programs 
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Threshold health effect in a hypothetical 
time-trend study of a communicable disease 

time (days) 

population exposed to  

an emergent pathogen 

brief incubation period 

(sub-clinical disease) 

intervention 

negative 
health 

impacts 
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Non-threshold health effect in a hypothetical 
time-trend study of a chronic disease 

disease 

incidence 

time (years) 

increasing incidence 

over time 



10 But, New Concerns of Public Health 

As we tamper with the very fabric of life 
through expansion of the human enterprise, 
Natureôs Services are changed; these 
services we take for granted and assume 
free-of-charge in their support of life  
 

The effect is a net negative, with global 
impacts such as climate change, declines in 
air, water and soil quality, as well as food 
security issues 



11 Levels at which we operate 

Micro lens ï e.g., physician-patient 

 On the ground é (advocate for patients) 

 Meso lens ï e.g., community 

  From an elevation of about 100 metres    

 (advocate for communities) 

 Macro lens ï e.g., country/world 

  From an elevation of about 10,000 metres 

 (advocate for global health and well-being) 

 



12 Is Global Change Really Occurring? 

 

Minimal uncertainty about global 

change, and pretty much 

certainty for the following 

selected indicators: 
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Contemporary global-scale issues  
with major human health implications 

Global geo-climatic system changes (e.g., global warming,  
sea level ŷ, ocean acidification); Permafrost melting with 
releases of Methane (CH4) and CO2 levels continuing toŷ  

Population growth; rapid urbanization; development of 
mega-cities; Mass forced and voluntary migrations 

Expansion of consumption-intensive lifestyles  
(e.g., into China and India, each with 1B + populations) 

Over-fishing of the oceans; fish stock imbalances 

ŷ global & within -country disparities; ŷ social dis-ease 

Fresh water declines everywhere 

Resurgence of old diseases and emergence of new  
(e.g., malaria and tuberculosis, HIV/AIDS, SARS)  

Species extinctions; the loss of biodiversity 

Growth-bound paradigm is entrenched; consume & waste 

Global debt/money crisis; the threat of economic collapse 

 



14 INTEGRITY é 

Moral integrity: People 

Structural integrity: Buildings 

Scientific integrity: Rigour and   

    impartiality 

Ecological integrity: Environment-  

    system functions 

Biological integrity: Life at the     

    cellular level 



15 
EVIDENCE: Profound Declines in Ecological Integrity 

Demonstrated by ALL Markers of Biodiversity 

? 

? ? 

% bio-

diversity 

/ GEI 

time 

1982 2007 

The past 25 years have seen an ~50% reduction in biodiversity as 

measured by INDEPENDENTLY-DERIVED indicators  

INDEX OF BIOTIC INTEGRITY : James Karr, University of Washington, 

from his study of streams 

MEASURE OF MEAN FUNCTIONAL INTEGRITY: Orie Loucks, University 

of Miami, from his study of soils and forests 

WWF: 16 markers 

ECOLOGICAL FOOTPRINT: William Rees 

? 

2012 
Mayan Calendar 



16 Comparing average consumption 

 
Ecological Footprint (EF) (ha/person) 

                 1991     2003  

USA   = 5.1  /  = 9.5 

Canada = 4.3  /  = 6.5 

India   = 0.4  /  = 0.8 

World   = 1.8  /  = 2.2 
 
Footprints are rising with rising energy and material consumption, even 
in the richest and most efficient countries, and fastest in the fastest 
growing countries, like China and India. The 2006 Living Planet Report 
shows the rising global EF since 1960, recognizing that the earlier years 
have wider margins of error.  

Sources:  Wackernagel & Rees. Our Ecological Footprint  1996; 

and the 2006 Living Planet Report 



17 Five Stages of Grief    
Elizabeth Kübler-Ross, 1969 ñOn Death and Dyingò 

 

Denial : It can't be happening!   

Anger : Why me? It's not fair!   

Bargaining : Just let me live to see my 
  children graduate!  

Depression : I'm so sad, why bother  
  with anything? 

Acceptance : It's going to be OK!  
_______________________ 

LAYING BLAME: Itôs someone elseôs fault  

http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Depression_(mood)
http://en.wikipedia.org/wiki/Depression_(mood)
http://en.wikipedia.org/wiki/Acceptance
http://en.wikipedia.org/wiki/Acceptance


18 The ñI = P *A * Tò  identity 
 Impact (or ñIntegrityò) = f(Population*Affluence*Technology) 

      Ehrlich& Holdren, 1971 

Stresses the interdependence of forces which often 

are treated independently as needs for ñpopulation 

control,ò ñreduced consumption,ò or ñgreen 

technologiesò.  Helps in making our values and 

assumptions transparent. 

 

The interplay of all determinants is critical for their 

recognition, investigation, and in formulating policy.       

 



19 19 The ñI  = P *  A *  Tò Identity 

ñINTEGRITYò EQUALS ñPOPULATIONò TIMES 
ñAFFLUENCEò TIMES ñTECHNOLOGYò 

 Ehrlich's & Holdren, 1971  

Exposes bias and self-interest when ñNorthò blames 
ñSouthò, and vice versa 

We must recognize our collective interest on this 
fragile planet and, whether we are ñNorthò or 
ñSouthò, we all have to change our ways in rather 
profound ways if our goal is ñsustainabilityò   

Else, it is like rearranging the deck chairs on the 
Titanic as we approach the iceberg that causes us to 
sink 
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21 Ethical dimensions of global climate change  
November 6, 2007 (Courtesy J. Patz) -- Cartograms 


